Three probe flow cytometry of a human foam-cell forming macrophage.
A human cell line THP-1 was differentiated into macrophages expressing the scavenger receptor for uptake of modified lipoproteins. The cells were exposed to native low-density lipoprotein (n-LDL), acetylated-low-density lipoprotein (Ac-LDL), oxidised-LDL, or 25-OH cholesterol, leading to the accumulation of cholesteryl esters within the cells. Harvested macrophages were studied using three separate probes: 1) 1,1'-dioctadecyl-3,3,3',3'-tetramethylindocarbocyanine perchlorate (diI)-labelled LDL to study lipoprotein uptake; 2) the lipophilic fluorescent dye Nile Red to study cholesteryl ester accumulation within the cells; and 3) the polyene antibiotic Filipin III to study free cholesterol homeostasis. Cells were analysed using fluorescence flow cytometry and the three signals analysed separately. THP-1 macrophages incubated with diI-labelled modified lipoproteins produced a concentration dependent increase in the fluorescence emissions, consistent with accumulation of the labelled particles. Macrophages exposed to unlabelled modified LDLs were demonstrated, by staining with Nile Red, to accumulate cholesteryl esters within their cytoplasm and to alter their cholesterol content as judged by staining with Filipin. The foam-cell forming macrophage and its response to modified lipoproteins is considered a key step in the development of atherosclerosis. The use of these three probes during the formation of foam-cells in vitro offers a way of studying their behaviour at the single cell level.